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The aim of the present study was to compare the translucency of diﬀerent shades of two highly aesthetic multilayered restorative
composite resins. In total nine shades from Esthet.X and ten shades from Filtek Supreme composite resins were chosen. Discs
o fe a c hs h a d ew e r ep r e p a r e d( N = 3) and light-cured. Total and diﬀuse transmittance values for each sample were measured.
Statistical analysis showed that the opaque dentine shades of both composites were the least translucent and the enamel shades
had the highest translucency. There was a signiﬁcant decrease in translucency from A2 to C2 of regular body shades and also from
A4 to C4 of opaque dentine shades of Esthet.X composite resin. Grey enamel shade had a signiﬁcantly higher diﬀuse translucency
compared to clear and yellow enamel shades. There was a signiﬁcant decrease in translucency from A2B to D2B and also in diﬀuse
translucency from A4D to C6D shades of Filtek Supreme composite resin. It can be concluded that the color of the composite
resins tested in this study had a signiﬁcant eﬀect on their translucency. Information on the translucency of diﬀerent shades of
composite resins can be very useful for the clinicians in achieving optimal esthetic restorative outcome.
1.Introduction
Understanding and correct analysis of the optical properties
of the natural dentition such as color and translucency and
the diﬀerences between the natural teeth and restorative
materialsareveryimportantinaccurateandconsistentshade
selection and the proper use of restorative materials in order
to achieve clinical success [1–3].
There are a number of parameters aﬀecting the translu-
cency of composite restorations such as thickness [4], ﬁller
particles and opaciﬁers [5], and resin matrix composition
[6]. Several investigators have evaluated the translucency of
dental composite resins [7–13] and the inﬂuence of diﬀerent
other factors on the translucency such as ﬂowability [11],
light curing [14, 15], resin polymerization, and aging [16–
20].
The relationship between color and translucency of den-
tal composite resins has been the focus of research in the
recent decade [21, 22]. It has been demonstrated that more
chromatic shades of commercial resin composites are less
translucent [23].Yu and Lee measured and classiﬁed the
translucencyofvariedbrandsandshadesofresincomposites.
The results of their study showed that the translucency was
signiﬁcantly inﬂuenced by the shade designation of resin
composites. Recently, it has been reported that the color of
several esthetic composite resins signiﬁcantly aﬀected their
translucency to such an extent that the boundaries between
the shade categories were not distinct, and there were some
overlaps between the enamel and body shades [24].
The aim of this study was to compare the translucencies
of diﬀerent shades of two commercially available highly aes-
thetic multilayered restorative composite resins to establish
whether there is a logical pattern to the translucency of
multilayered composite resins which can be consistent with
their color.
2.MaterialsandMethods
2.1. Materials. Two commercially available multilayered
dental composite resin systems were tested in this study:
Filtek Supreme (3M ESPE, USA) and Esthet.X (Dentsply,
Germany).2 International Journal of Dentistry
3M ESPE Filtek Supreme Universal Restorative material
is a visible-light activated restorative nanocomposite de-
signed for use in anterior and posterior restorations. The
resin system is based on BIS-GMA, BIS-EMA, and UDMA
with small amount of TEGDMA. Translucent shades contain
a combination of a nonagglomerated/nonaggregated, 75nm
silica nanoﬁller, and a loosely bound agglomerate silica na-
nocluster consisting of agglomerates of primary silica nano-
particles of 75nm size ﬁllers. The cluster size range is 0.6 to
1.4microns. The ﬁller loading is 72.5% by weight. The
translucent shades are not radiopaque. All of the remain-
ing shades contain nonagglomerated/nonaggregated, 20nm
nanosilica ﬁller, and loosely bound agglomerated zirconia/
silica nanocluster, consisting of agglomerates of primary zir-
conia/silica particles with size of 5–20nm ﬁllers. The cluster
particle size range is 0.6 to 1.4microns. The ﬁller loading is
78.5% by weight. These shades are radiopaque [25].
Esthet.X Micro Matrix Restorative is an esthetic, visible-
light-cured, radiopaque microhybrid composite restorative
material designed speciﬁcally for use in all cavity classes in
both anterior and posterior restorations. The resin matrix
of Esthet.X is a urethane modiﬁed BIS-GMA resin matrix
system. It consists mainly of BIS-GMA adduct, ethoxylated
bisphenol-A-dimethacrylate, and TEGDMA. The ﬁller com-
ponent of Esthet.X is a blend of a proprietary inorganic
bariumalumino ﬂuoroborosilicate (BAFG) glass with nano-
sized silicon dioxide particles. The BAFG glass has an average
ﬁller particle size of 0.6–0.8microns with narrow particles
size distributions of 0.02–2.5microns. The silicon dioxide
nanoﬁller is in the range of 10 to 20nm. The total percentage
by volume of inorganic ﬁller is ca. 60vol.%; the percentage
by weight is ca. 77wt.% [26].
In total nine shades from Esthet.X and ten shades from
Filtek Supreme were chosen.
Esthet.X shades included A4, B2, C4 opaque dentine, A2,
B2, C2 regular body, clear enamel (CE), yellow enamel (YE),
and gray enamel (GE) shades.
Filtek Supreme shades included A4D, A6D, C4D, C6D
(dentine), A2B, C2B, D2B (body), A2E, B2E, and D2E
(enamel) shades.
2.2. Specimen Preparation. Three disc samples of each shade
were prepared (N = 3) by the following method. A mould
was made by cutting 15.5mm diameter holes in a 1.1mm
thick sheet of polycarbonate.This was done using a standing
drillingmachine(WeddingsIndustriesUKLTD).Themould
was then placed on a glass plate and the dental composite
was placed inside it. The composite was uniformly packed by
a condenser. A second glass plate was placed on the top of the
mould and ﬁrmly pressed on the mould for twenty seconds.
The composite was then cured using an Elipar TriLight light
curing system. The light intensity was measured (750mW/
cm2) each time before curing to make sure the intensity of
the light remained the same. The samples were cured from
ﬁve diﬀerent angles, each for twenty seconds.
The thickness of each of the samples was measured by a
micrometer (WPI, USA) at ﬁve diﬀerent sites (four corners
and at the centre). Only samples with a thickness of 1.1 ±
0.05mm thickness were accepted.
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Figure 1: Schematic picture of the mechanism of light transmit-
tance detection by spectrophotometer. Direct transmission can be
seen traveling straight across the sphere to the reﬂectance port.
Diﬀuse transmittance can be seen reﬂecting around the sphere.
Specimens were polished on wet 400 and 600 grit silicon
carbide grinding paper (Buehler-Met II, Buehler, UK). This
was followed by polishing with 6–1µm ﬁnish with diamond
compounds (Buehler-met AS, USA) on a grinder-polisher
(Buehler, Coventry, UK) at 200rpm for 5min using light
hand pressure. After the ﬁnishing procedure the samples
were washed with water and their thickness was remeasured
to achieve a uniform thickness of 1.0 ±0.05mm. Each of the
samples was then inspected on a light box to ensure that no
porosity was present. Finally a total of ﬁfty-seven samples
were prepared to measure the translucency of each. Three
samples of each shade were stored in a polybag in a dry
environment.
2.3. Measurement of Optical Properties. Transmittance values
were recorded for each sample using a UV/VIS spectropho-
tometer(PerkinElmerLambda2)withanintegratingsphere.
Standard illuminant D65 corresponding to average day-
light was used.
For total transmittance measurement, a sample was
placed in the transmission port (entry port) of the spectro-
photometer and a white reference material was placed in the
reﬂectance port. Total transmittance then was recorded at
every wavelength from 380nm to 700nm.
Diﬀuse transmittance was measured by using a light trap
in the reﬂectance port. A light trap can be either a black
background or an open port as a light trap. The light trap
absorbs the directly transmitted light; therefore only the
scattered light is measured. In this study an open port was
used as a light trap (Figure 1). Each sample was measured
for diﬀuse transmittance between 380nm to 700nm. Aver-
age total and diﬀuse transmittance of each shade of the
composite resins were calculated by dividing the sum of the
readings from 380nm to 700nm by 321.
2.4. Statistical Analysis. Statistical analysis of the data was
carried out by one-way ANOVA followed by Tukey’s test
using Minitab statistical analysis software.
3. Results
Mean total and diﬀused transmittance values for diﬀerent
shades of Esthet-X dental composite resins are presentedInternational Journal of Dentistry 3
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Figure 2: Mean total translucency of diﬀerent shades of Esthet-X
composite resin.
in Figures 2 and 3. Statistical analysis by one-way ANOVA
followed by Tukey’s test showed that the opaque dentine
shades had the lowest total and diﬀuse transmittance values
and the translucent enamel shades had the highest transmit-
tance values in Esthet-X composite resin. Statistical analysis
within the groups revealed that there was a signiﬁcant
decrease in both total and diﬀused transmittance from A2
to C2 of regular body shades and also from A4 to C4 of
opaque dentine shades of Esthet-X composite resin. Within
the translucent enamel group, grey enamel shade had a
signiﬁcantly higher diﬀuse translucency compared to clear
and yellow enamel shades.
Mean total and diﬀuse transmittance values for diﬀerent
shades of Filtek Supreme dental composite resins are shown
in Figures 4 and 5. Statistical analysis by one-way ANOVA
followed by Tukey’s test showed that the dentine shades
had the lowest total and diﬀu s et r a n s m i t t a n c ev a l u e sa n d
the enamel shades had the highest transmittance values in
Filtek Supreme composite resin. Statistical analysis within
the groups revealed that there was a signiﬁcant decrease in
both total and diﬀuse transmittance values from A2B to D2B
and also in diﬀuse transmittance from A4D to C6D shades of
Filtek Supreme composite resin. However, there was no sig-
niﬁcant diﬀerence in total transmittance within the dentine
shades and neither in total and diﬀused transmittance within
the enamel shades of this composite resin.
4. Discussion
In the present study the translucency of diﬀerent shades of
two very commonly used universal composite resins was
A4
A2
B2
B2
C4
C2
GE
YE CE
10
20
30
40
50
60
70
T
r
a
n
s
l
u
c
e
n
c
y
Diffuse translucency-Esthet.X
0
Composite shade
Regular body
Opaque dentine
Translucent enamel
Figure 3: Mean diﬀuse translucency of diﬀerent shades of Esthet-X
composite resin.
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Figure 4: Mean total translucency for diﬀerent shades of Filtek
Supreme composite resin.
evaluated. These two systems were chosen because of their
wide acceptance and popularity among clinicians.
In selection of the shades for the study care was taken to
choose the shades in a way that they present a comparable
sample within any given group of each resin system and
also allow us to compare their optical properties of diﬀerent
shades within a certain group.4 International Journal of Dentistry
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Figure 5: Mean diﬀuse translucency for diﬀerent shades of Filtek
Supreme composite resin.
Opaque dentine shades had the lowest total and diﬀused
translucency values, and the translucent enamel shades
had the highest translucency values in Esthet-X composite
resin. A similar pattern was observed with Filtek Supreme
resin. Dentine shades had the lowest total and diﬀused
translucency values, and the enamel shades had the highest
translucency values. These ﬁndings are consistent with the
ﬁndings of Kamishima et al. [27] who reported that the
opaque shades of the composite resins were less translucent
than other shades. Similarly, Ikeda et al. [21] demonstrated
that opaque shade was less translucent than body shades
of several restorative composite materials. Translucency of
thesematerialsisinﬂuencedbythediﬀerenceintherefractive
indices between resin matrix and ﬁller. As mentioned above,
diﬀerent shade groups of the composite resins used in this
study have diﬀerent compositions in terms of ﬁller contents
and nanoﬁller particle sizes. Composite resins with lower
ﬁller size and content are more translucent.
It was observed that, within the shade groups of the
composite resins used in this study, total and diﬀuse trans-
mittance decreased signiﬁcantly from A shades towards C
and D shades in several groups. The highest variations in
translucency were observed within the body shades (A to
D) of Filtek Supreme and also within the enamel shades
of Esthet-X resin. This ﬁnding is consistent with a recent
study by Ryan et al. who reported that the translucency of
Filtek Supreme composite resin signiﬁcantly aﬀected the
color where the boundaries between the enamel and body
shade categories were not distinct, and there were some
overlaps [24]. These ﬁndings emphasize the importance of
translucency of composite resins in shade selection. In other
words, while selecting a shade for a tooth-colored composite
restoration, it is important to realize that the translucency of
the resin may decrease signiﬁcantly towards C and D shades
and this can cause dissimilarity between the restoration and
natural teeth despite the color match.
The data on the translucency of two multishaded dental
composites used in this study provide the clinician with use-
ful information on these highly esthetic restorative materials.
However, care must be taken in direct extrapolation of this
information to all the other shades produced by the same
manufacturer.
Since Filtek Supreme and Esthet.X composite resins have
been developed for clinical usage by multi-layering tech-
nique, the resulting restorations in this technique is deter-
mined by several factors including translucency, color, and
thickness of each layer [1]. Therefore accurate knowledge
regarding the translucency and color of materials is funda-
mental to the layering technique. Thus it is important for the
clinician to be aware of the optical properties of restorative
dental materials such as translucency and color of each
product for successful aesthetic restorations.
One of the limitations of this study was that it did not
take into account the combined eﬀect of translucency, shade,
and the thickness of the layers used. Therefore, in order to
optimize the optical properties of multilayered restorative
composite restorations, further studies are required to
investigate the combined eﬀect of translucency, shade, and
thickness of the layers of the restoration.
5. Conclusions
From the results of this study it can be concluded that
the translucency within each shade category can be severely
aﬀected by the color as observed within the body shade
group of Filtek Supreme and the enamel shades of Esthet-
X composites. However, the variation in translucency within
eachshadegroupdoesnotcrossoverbetweendiﬀerentshade
categories. Provision of information on the translucency of
diﬀerent shades of composite resins can be very useful for
the clinicians in selecting the composites with correct shade
and translucency.
References
[1] Y. K. Lee and J. M. Powers, “Calculation of colour resulting
from composite/compomer layering techniques,” Journal of
Oral Rehabilitation, vol. 31, no. 11, pp. 1102–1108, 2004.
[2] Q. Li, B. T. Xu, R. Li, and Y. N. Wang, “Spectrophotometric
comparison of translucent composites and natural enamel,”
Journal of Dentistry, vol. 38, supplement 2, pp. e117–e122,
2010.
[3] M. Villarroel, N. Fahl, A. M. De Sousa, and O. B. De Oliveira
Jr., “Direct esthetic restorations based on translucency and
opacityofcompositeresins,”JournalofEstheticandRestorative
Dentistry, vol. 23, no. 2, pp. 73–87, 2011.
[4] A. Arimoto, M. Nakajima, K. Hosaka et al., “Translucency,
opalescence and light transmission characteristics of light-
cured resin composites,” Dental Materials, vol. 26, no. 11, pp.
1090–1097, 2010.
[5] Y. K. Lee, “Inﬂuence of ﬁller on the diﬀerence between
the transmitted and reﬂected colors of experimental resinInternational Journal of Dentistry 5
composites,” Dental Materials, vol. 24, no. 9, pp. 1243–1247,
2008.
[ 6 ]N .A z z o p a r d i ,K .M o h a r a m z a d e h ,D .J .W o o d ,N .M a r t i n ,a n d
R. van Noort, “Eﬀect of resin matrix composition on the
translucency of experimental dental composite resins,” Dental
Materials, vol. 25, no. 12, pp. 1564–1568, 2009.
[7] R. Grajower, W. T. Wozniak, and J. M. Lindsay, “Optical prop-
erties of composite resins,” Journal of Oral Rehabilitation, vol.
9, no. 5, pp. 389–399, 1982.
[ 8 ]S .J .P a u l ,P .P l i s k a ,N .P i e t r o b o n ,a n dP .S c h ¨ arer, “Light
transmission of composite luting resins,” International Journal
of Periodontics and Restorative Dentistry,v o l .1 6 ,n o .2 ,p p .
164–173, 1996.
[9] Y. K. Lee, H. Lu, and J. M. Powers, “Measurement of opales-
cence of resin composites,” Dental Materials, vol. 21, no. 11,
pp. 1068–1074, 2005.
[ 1 0 ]S .T .W o o ,B .Y u ,J .S .A h n ,a n dY .K .L e e ,“ C o m p a r i s o no f
translucency between indirect and direct resin composites,”
Journal of Dentistry, vol. 36, no. 8, pp. 637–642, 2008.
[11] B.Y uandY .K.Lee,“Diﬀerencesincolor,translucencyandﬂu-
orescence between ﬂowable and universal resin composites,”
Journal of Dentistry, vol. 36, no. 10, pp. 840–846, 2008.
[12] S. J. Kim, H. H. Son, B. H. Cho, I. B. Lee, and C. M. Um,
“Translucency and masking ability of various opaque-shade
composite resins,” Journal of Dentistry, vol. 37, no. 2, pp. 102–
107, 2009.
[13] M. M. P´ erez, R. Ghinea, L. I. Ugarte-Alv´ an, R. Pulgar, and R.
D. Paravina, “Color and translucency in silorane-based resin
composite compared to universal and nanoﬁlled composites,”
Journal of Dentistry, vol. 38, supplement 2, pp. e110–e116,
2010.
[14] S. K. Sidhu, T. Ikeda, Y. Omata, M. Fujita, and H. Sano,
“Change of color and translucency by light curing in resin
composites,” Operative Dentistry, vol. 31, no. 5, pp. 598–603,
2006.
[15] M. Del Mar P´ erez, A. Saleh, R. Pulgar, and R. D. Par-
avina, “Light polymerization-dependent changes in color and
translucency of resin composites,” American Journal of Den-
tistry, vol. 22, no. 2, pp. 97–101, 2009.
[16] W. M. Johnston and M. H. Reisbick, “Color and translucency
changes during and after curing of esthetic restorative materi-
als,” Dental Materials, vol. 13, no. 2, pp. 89–97, 1997.
[17] R. D. Paravina, M. Kimura, and J. M. Powers, “Evaluation of
polymerization-dependent changes in color and translucency
of resin composites using two formulae,” Odontology, vol. 93,
no. 1, pp. 46–51, 2005.
[18] Y. K. Lee, “Changes in the translucency of porcelain and
repairing resin composite by the illumination,” Dental Mate-
rials, vol. 23, no. 4, pp. 492–497, 2007.
[ 1 9 ] Y .K .L e e ,H .L u ,a n dJ .M .P o w e r s ,“ O p t i c a lp r o p e r t i e so ff o u r
esthetic restorative materials after accelerated aging,” Ameri-
can Journal of Dentistry, vol. 19, no. 3, pp. 155–158, 2006.
[20] Y. K. Lee, B. S. Lim, S. H. Rhee, H. C. Yang, and J. M. Powers,
“Color and translucency of A2 shade resin composites after
curing,polishingandthermocycling,”OperativeDentistry,vol.
30, no. 4, pp. 436–442, 2005.
[21] T. Ikeda, S. K. Sidhu, Y. Omata, M. Fujita, and H. Sano,
“Colour and translucency of opaque-shades and body-shades
of resin composites,” E u r o p e a nJ o u r n a lo fO r a lS c i e n c e s , vol.
113, no. 2, pp. 170–173, 2005.
[22] T. Ikeda, Y. Murata, and H. Sano, “Translucency of opaque-
shaderesincomposites,”AmericanJournalofDentistry,vol.17,
no. 2, pp. 127–130, 2004.
[23] B. Yu and Y. K. Lee, “Inﬂuence of color parameters of resin
composites on their translucency,” Dental Materials, vol. 24,
no. 9, pp. 1236–1242, 2008.
[24] E.A.R yan,L.E.T am,andD .M cComb ,“ Comparati v etranslu-
cency of esthetic composite resin restorative materials,” Jour-
nal of the Canadian Dental Association, vol. 76, article 84, no.
1, 2010.
[25] S. B. Mitra, D. Wu, and B. N. Holmes, “An application of
nanotechnology in advanced dental materials,” Journal of the
American Dental Association, vol. 134, no. 10, pp. 1382–1390,
2003.
[ 2 6 ]H .L u ,Y .K .L e e ,M .O g u r i ,a n dJ .M .P o w e r s ,“ P r o p e r t i e so f
a dental resin composite with a spherical inorganic ﬁller,”
Operative Dentistry, vol. 31, no. 6, pp. 734–740, 2006.
[27] N.Kamishima,T.Ikeda,andH.Sano,“Colorandtranslucency
of resin composites for layering techniques,” Dental Materials
Journal, vol. 24, no. 3, pp. 428–432, 2005.